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o}<y._g. i^ S c-11olE^7> -f-*M ^12 ^Sffloltt °l-g-S>^ i^tflo]El# £ 

<>l<H*lfe c-flolE^ c-flojEi a ^ Hd^^ e^nlM ^ o}«- 
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tH}o]Bl &/^2i ^ ^ ^{Method of Modulating and 
Demodulating Data of Optical Recording Medium} 



£ 3^ £ l°fl DSV *1H^-* >*H1*] M-Efifl^- Ir^SL. 
5L 4^r 5. 1^1 v]=LV]^ M-eJ-^tt 



1 : ^SCi zfl^^ & DSV ^l^i^Ei Ag^. 



2 : ^lati 



3 : DSV *lH- 



4 : c]iaiH 2fl€<y^«- 



5 : 



31 : DSV Tfl^B 8 - 



32 : DSV *jM & 



33 : NRZI 
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<10> ^. 7l s. n fl^^ cflolEi ^/^U^ ^ *J-*H) ^ 53^, 

^4 ^7}^ Hi Ml- A}-g-«H 7^3} 

<11> ^ £.^iL^iL ^4 Z]-^ ^If 7l^-*>^ 

%7l^-nfl^ 7 > ^-g-^-sl ul oicf. ole^ ^l^-nfl^o^ CD-ROM, DVD-ROM f-sj 
i^^iHS]-, CD-R, DVD-R, CD-RW, DVD-RAM 7pg-tr t]A 37 | ol 

4. 

<12> ^.Aj-o] 71^- 7>^*V ^-7l^npflfe C^l^^LM 71^-A] A^T^ <y. 

7^ a] *fl>$ ^.g- o>^^A)7l7l ^*lti 4]Jl* ^/^-S^-Tfl 

^ 53, xlEin> a] (j itt er Margin)-§- 

53, dMEi EsflTj A^ 7r ^S)7l ^fKDC) Stt ^1^11 

^ "J-^CDigital Sum Value : *}*} 'DSV^f ^)7> 53 , °\]z]^s}7\ <&7^ ^ 

^ 53 £ ^o]7l iflsH 3£r «1M ^/^Slr 53 IL^JI 

<!3> CD 311^ ^^-M^ EFMCEight to Fourteen Modulation) °1 

-g-£]JI $lJL, DVD 3]<i°l ^2: A^^- EFM+(Eight to Fourteen Modulation 
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Plus) H o V ^°l oicf. o}s\ 7^o_ ^ ^d\] o^fl jL^sftfl^o] t\}o)B\ 

<14> EFM »^-£r 1 w]-olE(Byte) 8 HlS(bit)^ 3HEi-I- 3 

^-§-^1^ EFM+ y 0 >^^r 8«1 cfl o] Ei # ol*} A> E) ]ofl tcj-ej- 16«1 H<s] igSdHEi 
3. €4. ^Sd]o]E^ NRZKNon-Return-to-Zero-Inverted) H 

BflS *}i3.ofl*l(Mark Edge) y <H^S 7l-S-s| JII SU^t-fl, ofl^sj- oflxjw. 

a>o]^ 7^E|# RLLCRun Length Limitat ion)(d,k)3. ^s>ji ^cf. o}^ *=. 7 fl 
^ <S^r3^r 1 A}olofl -d' 7flSl oo] oi^o) sj-Jl £B*1- ^f- 7fl2] ^^lfe 1 

SH^H-S 12]- 1 A>ololl Al^o] ^]*> 7 } ^ tb 4. H 

^H^l^. ^1* *<H , DVD£] RLL S^l^l (2,10)£- tq^^^ 7]^-S]^ 1 ^ 1 
Afojoll 27fl^] 0^1 ^-^^lZI ^tfltb 107flSl 0°1 ^-^^4. o] nfl v]^3. 

o\) 7}^B}^ tl)o)B\±f: NRZI 7]^ £\± A]^^ (d+l)To] 

31 Al7i^?i^-(k+l)T^cf . ^H, t^- ^ ti| j= o]E^(Channel bit 

interval )olcf. ttj-e}-^ , (2,10) t^jELofl 7l^-£]^ HH E| a] 

3T^l]Ai IIP?}*! ^flUrHl £cf. 

<15> Ojaj- 7^-^ ^2:^^ <£^- E|Ml"g- Ol^-^O^ C-flolEil- ^ CflolE-1 

^ 1 t]j i nfl^g (Mapping)*}^ j7^^-s.H 0 VAj (Fixed Block Schme)^4. °1* ^ gj. 
^ , CD^ >££t Efl°ll:-8r (HH 255?M 256^3] 16*}^ S = ^ A-R>ej-Jl 
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5^4. DVD^ 256^^-^ 16«1S .SJE.$)2=7} ^J-s} 4^1 ^o) 

oofl ^ 87*>*lS) 88^ff-£] 16H1M ^^7> 44 SSI *|J±3H-i;3. 

tM^ 0 ! $14. al^MU^-fr ia^MSCCode rate)^ RLL afl^S^ol 

Ofl 1 U>o]E( 8 H] E ) vfloflAi RLL# «>o]E^- yj-O] E Aj-OloflA^ rll-§- 

RLL°1 ^£1*1 *SRr ^-f HfolEsq. a>o]E A>olofl i til e# ^7]-*l-^o> ^4. 

^sfa] i h|e 7 } d ^ 7 >^cf. flM^ y>olM2f a>olM A]-o]o11 RLL-§f 

^-f , # 3 wlM7|- ^7>^rf. 4^i, -H^lr^^^ ^S« 0 > 

o] ^^l, w>S^ ^-o] ti>olE^ y>o]E Aj-ojoil TJ^-ylM^ RLL-gr *?> 

SU4. 

<16> *V^, DVD°1H te u o v ^£: tiJl *i)3g-a- *>o.^ ^thi" 

^*ll ^7>S «1M7} ^jl^l ^1°} <£jL5l#ol ^-^fl^lJl Zl]o)Mr9) + 7 } ^ 

Look-ahead) a <HH^ JH^l-i^^Hl a l*>°i ^~-<H*fl-E- H <H^2] 

^11^ ^olE-l(Aj^)-. t^-o. dlolE^ofl o^^^H ^/^^ ^olcf. ^ -fofl 
nfE>A^ ^--cH^l^ wj-^-^ ^7fl^ cflolEil- d]*} tiHEiofl 9)^-s}<*\ ^/^r^ 
£ °1 ^~<H*HS. ^Jie-l^ol 7 l }^}p S ^*1H21 4^"£7> ^ 
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0_T^ nV^ 7 ] o^).^ sgj^ ^7}. U]E^ 7 > 2 U|Eo| ES j7^^Hj. 

Alofl tllsrH ^-fr ^ 5U^. ZLE^ ^-<H*I|E. ^-g- ^Tfl^ C-flojEi 

CflolE^ofl °\}Z]7} iH?^ o] oflE|ofl o}^ cflolE^lc ofl £ ^ 7} ^^5>7l 

A] *>7l & 8 tilioj HH^i* 12 tilje^ 3E cllojE^S 

t^^^c^ 3 £el]olE7} 2/3^>lJl RLL°1 (1,7) (1,8)3. 7fli£=l^ ^MH 01 

cf. o] ^-fofl 7fl^ cflolEl ^sH, DSV(Digital Sum 

Value)7> a^^-sM 0 * tb^f. °]# A oMl*l s}^ , cflo]E|7> 7)^-nfl^m *I^_o 
S H Hi ol E| ^ *fl<£ 71^-nfl^m- aj^j. 3=3. te-Sl^rHl 

jfofl t-fl O] Ei 7]- X^2>A^w.^- 7>^ Tfl E]^ ^3 =e|o]^o^ ^ 
§ nfl t^S-fe M2fl^ cr^ o)lEiA]S7l- ^-g-ofl oj 

^Ml 3. ^A, *\!L °fliH4lJL^ ^EKJitter)7> c] >gs>7fl 

£ 3]-7ll SlH^ X^H} ^« o. o^oj-^ A^ 7 > 71^-^ Ajjrofl S] sfl ^ 
s>o^o> ^-cf. ^ 2 5l HH^} 7^S\ <$5m *}7] 3 

*H DSV1- *fl<H*}fe y o v ^l" 0 l afltfs) ul $lcf. DSVtt ^ 7^3> ^ 

«.oi cg n>1 4 ^s\o] oi^xll- L^t^ 7]ss^ ( if 2] *m tilE<g^- 

NRZI S.E.S. 1# +13 % v ^-^>Jl 01- -IS. t^fft] o] gl-i-^ nfl 
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NRZI 3.^3. ^l^r 1110000S5. €4. °1 DSV^r 1, 2, 3, 2, 1, 

0, -IS n tgs}7fl DSV7> S^-S -f}-*1^4£ ^*]S^ 

A oHl ^°1 &-g~g- ^nl^cf. Ojt0-*| dsy alHfe RLL (d,k) 2H 

3. ^^tb 31 °1^ <a^^-^>ofl tfl*V DSV-& Tll^l-*)- ^ofl DS v *1H«- s>7l ^t!" 
«lS#^- ^-^*>7fl °1 nfl, ^o.^. 7 fl^}7l Jfl*>^ DSV ^Ht ^1- 

71 ^tb Hi SSI ^« 7>W 

[^-^o] ol^j7^> ^ 71^^ ^1] 
<18> £ ^ «^ c^Kg. ^ 7 >^<?1 WlS# A> 

■8-^1 Z^JLSL X-1^2|- ^o^xr^ ^ ^7l^W51 HH^ «|/^2: ^ 

<i9> .a cfs. s.^^ DSV1- ^^S- -fr*}*}^ 7)^^£f ^oi£s ^j. 

#7l^-np-)lol c^olE-l ^/^^ ^ ^ofl ^o]cf. 
[t^^l ^ ^ *]-§-] 

^ 4iit-flclE^l cfl-§-sr>^ &2l^o)g\7} ^^fl^ *fll ^SEflol^ ol^>al 
^CflolEiSl- ^1 ^^Ellol^-^ ^7fl^ ^^olE^l- # ^cH^ §>l4^ ^ i± 

^ db^C-)lolEl# ^ScflolE^ ^2:5^ ^TflSl-; o] ^ ^iC-flo]E^ ^ojE^, 
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^ E^nlM S7j <^ ^ <>|^ ^KHl 7l^}a} cf^o) ^ 

*fl^ cH)o]Eil- £#*Rr #7ll<4; *fl ^ t-fl o] ^ ofl cfl^>^ ^ 

<22> ^ofl r^-g. ^-71^-nll^^ c-flolEi #2^1tt ^C-flojE-H cfl-§-^ ^ 

SUM ^7} -^^M ^^tfl °11:4 *fll ^^Ml^l -f-^Sl ^^tflolE^-i- # 

*fl2 ^SEfloll-^ ol^-§>c^ ^^t-HojEil- #^Cllo]E-lS. ^S^f7l ^2:^# 

4: i^c-llolE^ cflolE^, t^s}- ^oj. ^o^ # ^^*v Al^ ( oi^xl^ cf 

<5M-ofl 7l2:*H ^StflolEi-i- ^ ^i}7} # 7-]^2> oV ^ ^ 

<23> .g. «Vt^l of^ ^-7l^nfl^lo) c,]olEi 43-2:^1^ o] £ ±±:t\]o)B\2) Z\) o) e| 

^<y- -e^V a^, oHxl^ cf-§- i£2 nllolE^ t^o]B\ & 
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*IM« ^ S}4t °l-§-*>^ r^^H^} ^S^H ^^c-flolEiS 71-1=- =1 

Slsl-^, ^^S#ol 2/3°1jl RLL^ (d,k)fe (1.8H ^cf. 

<26> o]S}, 2. 1 ^fl*l SL 7^- £ 1 ifl*l £ 41- #2:*]-^ -g- U>^^ ^ 

<27> ^ wVt^ofl ^ C-flojE^ RLL^ (d,k)7> (1,8) 

Ol Srf7l ^7], d=l°lJl k=8°) ^-fl- JUS^o} S 1 

-4 ^o] ^^£1 2tllMoll cflsr}^ 3*1 Ml- ^tr^. 

<28> 1] 



(Source Word) 


$| J= (Code Word) 


00 


010 


01 


001 


10 


100 


11 


101 



<29> a H sl<H>H , dii^) = 7> '00' °l ^-f^l '0'^ 'O'^HI 'i'* 

^«a*>jl, '0V91 '0'^- 'l'^H d ^^^(constraint)* JL^ar> 
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^ '0'^g- ^^r^-. v}&7}x\g., ±^$)EL7\ '10'4 'll-ol ^^-ofl zj-z}- 'raj. 

<30> ^ ^ 2/3 ElM-l-ofl 5^°^ ^^-i- £.^31 EL 'lO'^l 

^l-Hfl^ s. 2s+ ts.^ -ooo'^- iJ-^w. 

<31> [S. 2] 



Source Word) 


SJEL^-IJELCCode Word) 


10 


000 



<33> 2-1) ^fl£] ii^H. <go\] ^^1*1 i^ = 7> '00', '01 00', '10' 

'll'olT^ V}3, oVofl^ 7-^3} ^Al*> Tj-o f 

<34> 2-2) ii^H '01 11' °| ^SSl^A^A^ ^7fl2l ii^H Cf-g-ofl 

S = $|:E.(*fl^.S=)7> '101 010" £E^r '001 oio'<y ^-f, 
<35> 2-3) SMM ii^|£ '11 10' o] ts|*|}o) ^^^c cf-g-ofl 

2£^jE7} '001 000 010", '101 000 010' '000 101 010 '91 ^-f, 

<36> 2-4) *U1]2] i^JE. Cf-g-^ ^2:^1 3.EL$\S.7\ ' 100 ' <>1 ^ uj- '010'^ ^ -f 

<37> 2-5) ^^s> <3<?M; ^^1-^ a 2-1- ol-g-^H ^-fofl rll 

^ (d,k) o^tils} ^ o.. 
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<38> 



<39> 



o>2fl£| S 3^: RLL (1,8) 2:7i4 ^Jl-§; 2/3-1- JUS^H 4 al^o} ^^ 
±i^l£t 6*1^ °1 ^2:*>^cll ol-g-^cf. 



<4o> [a 3] 



<41> 



ii^-l = (Source Word) 


S-4-JJ=(Code Word) 


01 10 


000 010 f 


01 11 


001 000 


11 10 


000 100 j 


11 11 


101 000 


SL 1S\ 4/6 $2: Eflol^-ofl 


fl*H 


'01 00' 3]- '11 11* <H1 o>2fl£] a 4Sf ^-o] 3.^.$\B.m i 


IK 4] 




iM^(Source Word) 


:2S.*|JE.(Code Word) 


01 00 


010 000 j 


11 11 


100 000 



<43> 



<44> 



<45> 



<46> 



<47> 



^^flSl i>i^ = 7> '01 00'°1^X4 7-1^5}- fltb a 4^1 t])o)^ 

* ^1^^1-71 JH*H*r RLL^l (d,k) 2:7d# jisjsH o>afl^ 97M ^.^ofl gflt3-sl 
71 &o}o> *>r4. 

4-11) ^zfl^l ii^H al-S SMM x-1^4 o^ojvg- 3 o. f 

4-12) ^<5Kr a 51- ^1-g-tr 6*1^/9*1^ ^a1<jV ^ o. ( 

4-13) SHH T^^f^r a 6# ol-g-^V 8«lM/12HlM ^1 ^ o-, 

4-14) i^flH. '01 11' ol ^o.^ 
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<48> 4-15) <£o\]a] i^^j c -ii' cc^ - 01 oo -o] 

<49> 4-i6) ii^c -u oo' o] ^2: si 

<50> 4-17) OVofl^ ^i^H- '11 11 '°1 *£2^1 ^-f, 

<5i> 4-18) <go]}*\ '01 00 'si- 'OO'ol ^-f , 

<52> 4-19) ajjflcq ii^H 3E^£7} '100'°] 7^i4 '010' ^1 ^4-. 

<53> a o V 7 ] 9 7]-^ ^ o. 7 \ o}^ ^-fofl^- fi 41- o]-g-s>^ dii^JE. '01 00 '# 

<54> <g*flo] '11 11'olTgA^ ^^2). ^<y-^- ^} 1 4 o] ^ Eflo]^- 

-i: ^d«}*>7l RLL2] (d,k) J1^*H o>Eflo^ 87 ^ sfl 1^-51] 

<55> 4-21) dii^JE. S^^^7> '001 000 010', '000 100 

010' '000 101 010' s\^r ^-f , 

<56> 4-22) y>s ^-f , 

<57> 4-23) SHH ^#*>^ 3. 5» ol-g-*l 6tilM/9ylm ^a]^ ^ 

<58> 4-24) ^S}^ a 6* ol-g-tb 8y]M/12tilM ^-f , 

<59> 4-25) SHH i^^-E. '00*^1 ^SSlJl ^*fl^ ii^H. ^|^s>^ 

^=^ = 7> '101 010'<>l?1i4 '001 010' ^1 S]^ 
<60> 4-26) ^^^£L '01 10 '°| ^S^lJl ^^flS] = 

fe- 3.^$\E.7\ '101 OlO'^lTm '001 010' ^1 ^ 
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<6l> 4-27) ^flS} tq-g-ofl ^^1^ 2H?]£7} '100' °Mi4 '010' °] 

<62> 4-28) *l7fl2} ii^E cf-g-ofl ^l*}^ 3=^ = 7> '000 010' °] 3^ ^-f 

<63> ^1-71 8 7>*1 ^-f7> o}^ Tj-fofl^ S. 41- °]-§-*H ii^^c '11 11'^- 

<64> o>aflo] s 5^- rll (1,8) ^$JL# 2/3^r JUB^H 6 «1M<^ s.^ 
<65> IS. 53 



^(Source Word) 


^^-^^(Code Word) 


10 01 10 !(00 1 10) 


001 010 000 


11 01 10 !(00 1 10) 


101 010 000 



<66> 5 ofl oXo]a^ t (00 I 10)^ = '10 01 10'^ tf,g-ofl oi^s]^ 

5^7} 00 10°1 o>\l ^4- ^, '10 01 10'^ ^^ = 7]- '01'o)7lM- 

'11"?] 3Hth=h 

<67> o>5flP^ S 6^ RLL (1,8) 2:7i3f ^«:JL# 2/3^- Jl^^f^ 8 yjE<^ jl^ 

di^H.* 12 a|Eo] 3H^|£S 

<68> [a 6] 



i^-|H.(Wce Word) 


^LH.^H.(Code Word) 


01 01 10 00 


001 000 010 000 


01 01 10 10 


001 010 010 000 


11 01 10 00 


101 010 010 000 


11 01 10 10 


101 000 010 000 
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<69> o}^s] S 70. (18) 2-^^- 2/3# Jl^s>^ 10 «1 S oj jpj 

rt^l^l- 15 5L=$|:E.S ^S^cfl ol-g-^c}. 

<70> [a 7] 



4ir±:^ ^-(Source Word) 


.ELCCode Word) 


01 01 10 00 00 


001 000 000 101 010 


01 01 10 00 10 


010 100 000 101 010 


01 01 10 10 00 


010 100 000 001 010 


01 01 10 10 10 


001 000 000 001 010 


11 01 10 00 00 


100 000 001 000 010 



<71> £ 1 Lfl*l E. 6£r t^ofl *m M-Ef^Cf. 

01^^^ ^eKl^r *ti^ *r°H 3flBiojAl & DSV ^Mi<?l 

3 -S^JfU), 91^(2) ^ DSV ^H^O)! ^til*Vcf. 

<73> cy^Dl Sfl^o]^ & DSV ^Hi^ cfloiEii- H>C> 

oil- £A]sl-^ tH (Buffer) ^°\] ^^tf. n^Ji <£^ci afl^^ & 

DSV ^Mi^ t^s] uflofl t-llolE^l- oi 3n ^ oj^ 

(Encoder input )°-5.a-1 o]3ti(2)i <>M:£i *fl^ cflo] E^ofl tfl-g-^ 

^ I 1 ifl^l 1 72] £s ^Hl^ ^^*>7ll is]-^ Alit^jr (Match 

pattern select) HZ) 3. DSV *H<>H^-i- *H*H^ DSV ^Hi<y^(DSV control 
pointer)!- ^3.^(2)^ "tfi=r. 

<74> oi SD j (2 )^ nfl^l 33j)^ ^H»A]^(Match pattern select HI 4^1 r-flo] 

E-i (Encoder input)* 2/3 3lo]-g-(5. 1), 4/6 fll°lt(l 3), 6/9 

Efloll-(5 5), 8/12 Eflol-i-( a 6) * 10/15 ^ 3]ol^-( S 7) ^ sfl^Rir 
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£2: Eflol^.^- ol-g-^c^ ^s*>7fl =ltf. 5E*V, <y^Dl(2)^ ^laci sH^o]^ & 
DSV ^l^i^Bi ^ ^.(D^y-Ei DSV ^HM^I (DSV control pointer)7> 
€ OH Ei (Encoder input)* DSV *iH«- ^Htr 3H*-i-(S. 2, a 

4)^8- °l-g-*H ^[S^fTfl £4. ^H, ^1^(2)<H1^ £ 29\ 2/3 ^ 

^ 3Ml-(5. i) ) D sv *lH-g- 2/3 <£2: Efl°ll-(S 2), 4/6 igS E)Ml-(iE 3), 
DSV *lM-g- ^2: 3M*(3E. 4), 6/9 ^2: £ll°l-l:(5. 5), 8 /12 ^ H}°)^r(£. 6) 
^ 10/15 Efl°l-i-(5. 7)o] ^ Efloj^-dook up table) ^3]^ ^R^*}. 

DSV *1H* sfe ^, & dsv ^HS^lEi aJ^ w-(D^w.Ei 

DSV ^M^tKDSV control pointer)7> ^£1^ ^^^(2)^ DSV *lH-g- 
3M1:(3. 2, 5. 4)^ °l-g-* r °i cfl o] e^ (Encoder input )^r ^^r 0 } , 

(Encoded dataO)* DSV ^H-^OH ^tr^f. -§^H , DSV *1H1- 

*Rr ^^-o\] 913.^(2)- 2/3 ^^El)o]^-(^ 1), 4/6 £2: Eflolf( £ 3), 6 /9 ^ 
^Bflo)^-(3: 5 ) ( 8 /i2 ^^Eflol^-( S 6 ), 10/15 ^ n°]^(3L 7)-g- °)%-?>}<^ 

cflolE^ (Encoder input)* ^2:*!;^-. ¥.2iQ t-j] o] E| (Encoded dataO) 

^ DSV *lH-§- 3H*^: ol-g-^]-^ rflolEi (Encoded datal)^- ^) 

DSV *1M^(3)<H1 ^£1}. ^e), DSV *>*1 ^ ^ ^, 

2fl€tl^ & DSV ^H^^ ^ ™.(i)3.*b\ DSV ^l^S^E^DSV control 
pointer)7> ^3*1 ^^^(2)^ 2/3 ^tWt(l 1), 4/6 #2: n°) 

*(3. 3), 6/9 ^SEl|ol*(S 5), 8/12 ^SBflol*(S 6) ^ 10/15 Efl°ll-( 
3. 7)-?M- °l-g-5r°} ±^ ^M^l (Encoder input)* ^S^^r. cfA] f^o], DSV 
*1H# *r 
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*1 Qtt ^^tt DSV alM* ^3: ^flol-i-CJL 2, S. 4 HI Sl^fl c-flolE-l 
(Encoder input )°1 ^^l^l S^^f. 

DSV ^M^O)^ 913.^(2)3,^ ^5)±r ^2: ^1 °1 (Encoded dataO, 
Encoded datal HI *fl «1M DSV 3l*hg- ^*}J1 DSV *)H^1 ¥ 7fl 

si t-flole-1-i- (Encoded dataO, Encoded datal) # DSV ^ ^l^s> 

Til ^tf. ojs. DSV ^l^^-(3)^ £ 3^4 &o] olacl(2)4 *fl^ A}°H 

3! ^#2} DSV 7fl^(31), DSV *IH & ^^-¥-(32) ^ NRZI ^^(33)* ^ 
wlW. DSV 31^(31)^ € a 3l°l^*( Encoded dataO, Encoded datal) zj- 
*W tfl*l DSV Tfl^-g: nfl HIM t&5]3. t^)^ < y^c1(2)S^-E^ DSV *lHS<el 
El (DSV control pointer Hi DSV &°] ^r-Br ^ (Encoded dataO 

SEfe Encoded datal)* *H* r ^ *\ ^jL(select )* ^ ^2: c-fl o] e^ (Encoded 
dataO JEE^r Encoded datal)Sf th*fl DSV *fl<H & ^^(32)^1 ^-g-^cf. DSV *fl 
<H & ^^(32)^ ^^JUselectHl DSV &ol *r£r ^2 tfl°lBl 

(Encoded dataO 5E^r Encoded datal)* NRZI Si$HM33W ^th}. 

NRZI ^^(33)^ DSV *)H & ^-¥-(32 Hi Slsfl ^e*^ *£s cflo] e^ (Encoded 
dataO ££^r Encoded datal)* NRZI oj^^l NRZI 2H 

^^fl 42^1^ £ 151- ^-o] Hi e ^ebJ (Channel 

Bit StreamHl <g^£lfe *H\£3|- ^-S 31 7} #^£1^ 31 
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<77> c]^tH 3)14^44(4)^ 423.5.44 *fl^ aim ae^|. <a^4 

°]1 JE444 tH (Buffer) 4^4. 4^4 44^144(4) 

fe- 4^1 iflofl 4^4 iS-EL 3144* 4.24 <*)^ (Decoder input )°-3.tf 4 24 
(5H1 ^-g-^4 o>^-sl tflig- 3 = CflolEl6fl tfl-g-^ 1 lifl7|l ?4 42 31 
°14# 4^44 *Rr 4*1 sfl^ 4443L(Match pattern select)* 424(5H1 
^44. 

<78> r]3C-1(5)^ 4*1 jty^i ^ ^^15: (Match pattern selectHl 44 4°1 

El (Decoder input)!- 2/3 42 4°11:(X 1), 4/6 42 3M4(S 3), 6/9 42 
4 C >14(X 5), 8/12 42 444(5. 6), 10/15 42 444(S 7) ^ DSV 44 # 
41* 42 3M«(S 2, 3. 4)1- 4-g-*>4 i£2:S}7l] =14. 4# 44<^, ^2 
4(5)°^ £ 44 ^°1 2/3 42 4°14(3. 1), DSV ^H-g- 2/3 42 3141" (5. 
2), 4/6 42 4°14(5. 3), DSV ^H-g- 42 31°] 4 (5. 4), 6/9 42 31 41: (5. 

5), 8/12 42 Eflol4(S 6) ^ 10/15 42 3144(5. 7 )o] ^ 31 4 4( look 
up table) ^Efls *1444. 4 4^cl(5)^ 314*3 ^3,*} cflolE^V DSV 
23^44 ^2El4 5l7l ttfl44 if DS V 441" 44 4^ 4^4 44 DSV 

44# #51 515L 314^4 tfl-g-S>fe iL;=^| c>l -g-(5. 1 ifl*l 5. 7)1 4 

efl^H *114 2J= 3144* 42*1-711 44. 
1^2) s41 

< 79 > 44 44, £ ^ Vt 34 4-E 3144 4/42^ ^ 44^ 314 4 

^24 DSV #4 44 314 43. 22 314 4! 44°fl x^s} 
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^<S% Aj-g-^i oyjis. ^4 o^oj.^- ^ 544. 

H ^4, ^ 4^- HH^i t^/^-^wJ-^ ^ DSV1- -fM^ 

RLL^) k *1^7> *M ofl-^oH 4^o] ol^s^JL ^JL^oj 

jl tfco^ DSV *1H3S7} l:^^s>H.S *>^^ll^o| ^-^-£1- ^ %i 

7l^^ A oMl*3: -M^^l 71^=1 ^-g-^-S. *V^£^ ?H 
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1] 

<5}<*| -^-71 i^HE^ ^-7] ^1 t^Eflol-g-ofl ^7fl^ ;£:i ^1 o] E| # ^ a^tr 

JL^ ^iCflolE^l tfl-g-*}-^ 7^2f <*oV_g. ^^HE^]- *fl 2 £ 

*>*f f^AS <5Rr ^-71^-nfl^o^ c^olE^I . 

23 

*fl i *oHi sa^i, 
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3] 

^i i %hi $x°]^, 

*m 2/3 ^SBflol^oi]-; 

4 HIM i^tHHEiofl cfl*V 6 i£2iZ\)o)z]7} ^7fl^ 4/6 ^^H-g-i-j-; 

6 wl^ ^^nflolE^] cfl*]; g ti]M ^scflolE^} f-xfl^ 6/9 ^2:31 oll-af; 
8 «1M i^HEH cfltl: 12 h]e ^sdH^} ^*fl ^ 8/12 

10 HIM iiicllolEio]) cfltt 15 h]e ^z]}o]tl] 7 } -f-^fl^ 10/15 Hj^Eflo]^- 
4] 

^1 3 * 0 H1 $X°]*\, 

^7} *\]2 ^iHM-i-fr #7] 2/3 £^|oj^ q]ofl -^^^ 2 HIM ^iHH 

4 <3<y-§- 2/3 ^5^114, 

A oM 4/6 t£S3H-g- iJH ^fl^l 4 H]E ^c-llolE^l- # SL>g ^C-llolEi 
ofl tfl^ 7^3}- oqov^. 6 ^^^o)7l- ^7.fl£ 7^3}- 4/6 
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5] 

*« 2 %H1 sa<H-H . 

6] 

*fl 3 %H] &<>H, 

A oM 6/9 ^SEfloj^ 8/12 £2:*1M«- ^ o\± §>M-# ol-g-§>o^ Aj- 

7] 

Cf-g- c-flolE^ & ^ S?i ^ ^oj£ 

o-}M-°ll 7l^*H ^Eflo}^-s. ^ o]^ ^q-i- oj-g-^H A J-7l i^c-iioiE^i 

7> #2:5) <H ^^C-ilo]E^ 7]^-^ Aj-71 %7}^7.]}S.^-B\ ^7) *fl \3 Cfl o] B\ $ £ 
°l-§-^ ^"71 ^^^olE-11- ^S*Hr ^"Tfll- S^Rr ^-fr S^jO S ^ %7] 
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si 

<*ov_g. ^ 2 r-flolE^7> ^2 £2:iHMl-g- oj-g-^H a o > 7 ] ^ 

^3: tflojEl ^ ^ Al-71 S£ ^ f 1 

9] • 

^1 8 %H1 &<>H, 

*H ^71 Tfloi^Jl 7^2} ^ ^l^Al^^- ^ A] ^ ^ oj- 

^^^^ ^7>JL ^tij^Rr ^J* ^°.3L C-flojEi ^ 

10] 
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#7l ^^^^ #71 £2:CiHEi°11 tflev $ 

urn*}?} fltb ^1 A ^^; 

s. ^^>7i ^tb *H«He1 ^€--^-21-; 

#71 ^cIMe]* #7l ^-71^-nfl^ll #6fl 7l^^>7l ^ 31 o] B\ 7)^^ 
^l^Rr ^3 %7l^-n}j^lo| cflo]^ «iS#*l. 

[^^9- ill 

^ 8 *<H1 91°]^, 

#71 *fll ^SEflol^-g- 2 tilM i^c-Ho]E^l cfl*l 3 «1H Tg^c-fl o}^\7} 
^€ 2/3 te3H-g;3}-; 

4 w]e i^cflolE^oil tfl^ 6 ulM ^SdlolE^|7> -§^fl^ 4/6 ^S^Hl;^; 

6 «1S i^HE^l tfl^ 9 «1M ^2:t-Ho]E-l7l- -g^flsl 6/9 ^SEflol^-^; 

8 tilM iit-llolEioll 12 «1M ¥i^c-flolEi7l- 8/12 

^SEfloll:^-; 

10 tile ^^c-IHeM} ^ifr 15 a] e ^^cflolE^V ^^flsl 10/15 £2:3M1- 
itfSHr 3* ^lo S ^ cflolEi #S#*1. 
12] 
*H 11 %H1 
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#7l *fl2 ^£^|olt^ a o > 7 ) 2/3 £3£bIM-& vflofl -^i]^ 2 tilS di^dH 

4 ^"3-8- 2/3 ¥1^4 01^34, 

#7l 4/6 ^2:4 41- tflofl 4 tilM i^cflolE^ # ^ i^c-flolE^ 

°fl 4tb ^4 o^«g--g. 6 tilM &^]o)7} ^T-fl^ 4^4 <3<#-£- 4/6 ^^EfloH- 

[3^*8- 13 J 

4 10 %H1 5444, 

#4 cfloiE^ njq^ 5} ^ 14 44<3 4 ^ 8* -R-4*Rr 33-1- 

14] 

%y)^n) #4 4^ 4^ nMEi-i- #44 &44, 

4* ^ 4*144 c-flolE-1 # g 44^ 24 4* C^* ^ 

sl-44 7l«H 4*r4 #2:3Ml-# # 4^ 44-1- 4-8-*H #71 ^^444 
#4fe ^#^4; 

#71 4\i4°144 tfl-g-S^ ^ S c-Ho]Ei7> f-^M 4^4 
°l-g-*M #71 *fl^444» ^^Hr 4^T^t ^4^ ^ S^jO S ^ 
#7^444 cflolE-1 ^-2#4. 
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2] 



Encoder 
input 



Match 



pattern 
select 



DSV 



control 
select 



2/3 tf^ (JE 1) 



4/6932 (X 3) 



6/9 ^fE {S. 5) 



8/12^2 (IE 6) 



10/1 5^2 (S 7) 



DSV *|CH 
2/3^2. (&. 2) 



DSV *l|Oi 
4/6^2 (S 4) 



Encoded 



dataO 
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datal * 
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control 
pointer 



[51 3] 



31 



Encoded 
data 0 




Encoded 
data 1 
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control 
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[51 4] 



Decoder 
input 



Match 



pattern 
select 



2/3^ZE (S 1) 



4/6^3S (2 3) 



6/9^i (2 5) 



8/12^2 (2 6) 



10/15^2. {3. 7) 



DSV *l|Oj 
2/3 ^£(12) 



DSV*l|oi 
4/6^ (5. 4) 



CflO|E| 
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